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CERTAIN  BIOLOGICAL  PRLNCIPLLS  A 

TICAL  APPLICATION'   IX  THL   IMPROVKMEXT 
OF  Tin:  FIELD  CROPS  OF  CANADA. 


By  L.  H.  Newman.  B.S.A..  Secretary,  Canadian 
Seed  drowers'  Assdciation.  Ottawa. 


7\.  U\uM  uluii  is  tiiu-  ill  ,'i.!ii  to  Jo  iJuit  is  right  is  the  suniniwg 
up  oj  the  t./.'.'/V  ./m/v  oj  iihi:.-   T.  II.  Hrxi.icY. 

Modern  science  lias  d^ne  mucli  to  awaken  a  i^reater  interest 
in  tlie  imi)r.jvemcnt  of  the  lot  ot  man  l.y  ^'ivins,'  us  a  better 
understandin;.'  ot  lite  i.rocesse^.  .\  more  comprehensive  know- 
ledge of  the  laws  which  d.et ermine  our  well-Ueing  in  the  phv'sical 
world  has  resulted  in  the  control  of  many  dread  diseases.  A 
i^rcater  knowlcdi^e  of  the  interaction  of,  and  the  rehuion  lietweeri, 
hereditary  forces  and  environment  places  within  the  reacdi  of 
man  a  rcmarkaMc  power  in  ^.'uidinu  and  controlling  the  creati\e 
force^  i>i  nature.  This  last  make^  possible  the  bettennent  of  the 
I'f  m.in  through  the  imiirovement 


'  his  f(K)d, 

de[)end 
one  i^reat  kingdom— the  vegetable  kingdom.     .\t  first  man  de- 


condition 

The  World's  supply  of  fi..o,l  to-lay  is  <lirectly  de[)endent  upon 


pended  for  his  livelihood  upon  the  chase  anil  the  fruits,  seed^  and 
herbs  wh.ich  nature  proxidcd.  This  source,  however,  soon  r^MjU'- 
ed  to  be  sujiplementcd  so  that  W'-  find  even  our  jtrimitiv  e  ravc^ 
res(.rtinu  to  the  raising  of  cro],s  a>  a  means  of  sustenance,  '.""lie 
native  forms  of  ]ilant-life  which  v.-ere  utilized  soon  rcspon<loi  ■" 
the  hand  of  man.  and  from  tliis  early  beginning  dates  the  it 
pro\-ement  of  ]'lants. 

The  '.^rcat  comi'lexity  ami  di-  '■r^it^■  in  the  forms  of  \egetatioi. 
which  clothe  tin-  -urface  of  ';  •'  '.arth  has  long  been  a  (jucstion 
to  haunt  tl;c  mi:id  of  the  -.  i<n;i-t  and  the  i.hilosopher.  That 
new  si'Ciiies  v.ere  constantly  '  cing  ]>roduced  in  nature  v.;i>  a 
recognized  fa -t  as  long  au"  a-  before  the  birth  .,>f  Christ,  but  the 
exai.!  manner  in  wh.ich  thi-i  were  brought  into  existeiuc  has 
long  remai-'  d  ol-.ur-  and  :  -zzHn-. 
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'I'm;  OiiAUA  X  M  ruAi.isT. 


For  tii;my  vi'ars  our  If.ulin:,'  n.iiiir;ilists  aini  bioloj^'ist-^  ha\  c 
lircti  (■tii;a.L;i'il  in  iii\  csti.^atiiiL;  tlifsi'  jirolilfiiis  ami  in  rlassiixine 
tliuir  nliSLTvatinns  undir  iialural  and  well  (Iftmcl  laws,  h  is 
"111',-  within  n-i  cut  \  lars.  liowfv  it.  tliat  t  lu'  stmlfnl  nt  natural 
|ir(i,i.;rfssi()n  lias  ln'cn  aMc  tn  iIimKhc  tmni  hi--  ij1isit\  atinn-;  ami 
stud','  anv  siii^.i^'i'stioii  a>  in  Imw  plants  umiiT  d' 'nu'sticatinn  nii^^lit 
I'c  'lirfd  nj)"  !.y  tlir  applications  ot  iirincijilfs  inmnioM  lo  all 
living;  jiliciioini'iia. 

HISTONY  I   F  lUV.   r.ioCKK.^s  ,i|-   TMI-:   llH-..\   nl-     sI'Mn:^     ri'k.M.VTIoV. 

In  ordir  that    we  may  clrarl}    inidfr.^iand  tin-   posslMlitics 
ot  the  artitiriat  intiTliTfiict'  in  jilant   lit'f  as  a  means  ot'  I'Nohins.; 
improxi'd  races  and  strains,  and  that   wc  tna\   sec-  how  tar  such 
Work  is  liasccl  nn  --cicntilii    and.  llicrctorc.  sound  prim  iplcs.  we 
shall    examine   Kriell;     ^mne   >■'.    the    \arioii,-,   the -lus   and   ideas 
which  lia\i.'  tieeii  advanced  respeet'n;.;  the  manner  in  which  our 
])re>e!r.   spi'(  ies.  varieties  and  strain-<  ha\e  cmdic  into  existence. 
We  liiiil  that    the  idea  of  ori^anii    iiroL;rc>si(  .n  nr  e\-olution 
had  its  hirtli  anion',;  the  cariy  lireil-s.  its  renaissance  anioni;  the 
earlc  natural  philoSMpluT-  lH"4iiininv  with  Bacon  and  exlendin:; 
to  the  time  ol    Herder   (ir44-lSO.'!)  and  thai    these  men  in  turn 
ser\  t-d    To    ins]iire    turiher   in\  estitjation    and    siudv     1".     iiutton. 
Erasmus    Darwin    and    (loethe.   all    of    whom    are   ci.n>ideri'd    as 
lontemiMirarics  of  D.irwin.  the  lirst  real  propoumli'r  of  evolution. 
I'^V'.'lulion.   as   a   natural   t-xjilanation   of  the  (priLjin  of  the 
hi.i,dier  lorms  <•{  life,  develoiied  from  i  he  mytholoiiicai  teachin,L;s 
ot    the   earlv    (Irei'ks    into   the    L;eneral    >.  onci'P'tion   of   Aristotle 
(.?S4-.iJJ   IVC)  wh(..  o-cer  J.JdO  years  a-o.  hejieved  that   hi.i,dier 
toniis  ■,(  life  .iri<,;inated  or  wx-re  developed  from  lower  forms  in 
some  mvstet-inus  way.     I)ev  eloimu'tit  or  the  u'railual  perfection 
in  the  structure  of  an  or;,;anism  was  Aristotle's  maiti  thesis  and 
constituted    the    principle   thou^dit    in    his    natural    ])liilosophy. 
lie  was  als(j  a  •'troni:  lieiii'ver  in  the  law  of  adajitation  and  in 
at:ivi~m.   The  pritii  iple  of  Syn,L,'enesis  was  recognized  loiiij  liofore 
Ari.^totle's  time  by  luiijicdocles.  who  may  l>e  said  to  he  the  I'ather 
ot   evolution.      ICnijieilo,  !es  cijmi'iveil  the  iilea  of  •"The  sm-\ival 
ot  the  tittest  "  six  centtirie^  Ipct'ore  Christ. 

Kpicurus  (.vll-_>7n  15. C.)  estaMished  the  distinction  hetween 
natural  ami  supernatural  causation,  and  i,'athered  ari^^unients 
from  hi-  predeci's>,(irs  to  sujqiort  the  princi]ik'  of  natural  law. 

'I'iie  idea  of  the  (  hanuitiL,'  rather  than  of  the  fixed  order  of 
thin'.^-  had  its  origin  am'.iiL;-  tlu'  Cireeks  in   lleraclitus   (s()i-47S 

i>,r.) 

I'lir  many  cen'uries  all  studv  was  suhject  to  the  apjiroval  of 
the  church  so  tha'  from  the  time  when  Christian  doctrinesshook 
on    Aristotelianism   or  the  scientitlc   reading,'  of  the   BiMe  until 
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^re  fornu.1.     DarNvui  l-asol  >^^ .     *.   '^^,;;  ,  ^    ^v  s.Kvtniu  trom  h,> 

upon  the  results  reahze.l  U  '"'''"V;';''  ;,',;,,  ,„i.!u  he  in.Uu  cl 
flScksandlKTds      Hereeo,Mnml    hat     aat.mi  _^  ^^.^^^^  ^^^ 

as  tolhnvs:      /.)   By  environment.       -     '^\    '^  ,j    ,,^,^^.  ..^.nation. 

parts.  (..)  '^>/--:;;;'S: .  ^>^----^'^-•'^■  ^^^ '^>-^^- 

(4)  Uv  tl-  •;";--  j^,,;:^'"'^;;i;„,ain  elasses  of  variation  wen3 
version.  ((>)  M^  ,  t'  ■;  ,„  viriition  an.l  diseontinuous  varia- 
reeoKnized,  VIZ.-  tuetuat,n4xa«  ,,nations   ha-l    heen 

lion.      Uarwin   l.eheved      >;'^    \™^^        ,h,v„  ult  to  distin'^uisli 

above.  ,  ■   ,;,  „    ;>.,,i.,tii)n   or   >.oK\tion,   and 

Warner  elainis  tha,    -""^f    :";   ":X  ^^  ...i^tion.      h-.li^er 

heredity   constitute  the  '^^  ,!  J!^  X.r:.U-r .  and,  .nee 

;;r;enKis:th;::^r;;a.u^St^..ani.^ 
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it-.u1In  ill  .1  i;rail\t;il  imiTovi'tiinii  m  Uf  rn'  < 


ir  111  I  111'  nil 

tl. 


>t  ili'^ir.iMi'  iiiiliv  i'lual'< 


iiniil  riTtam  limit"* 


luivi'  lnx'U  riMi  iii'ii. 

While  natural  ^«'U' 
till'  (iiMliijiinu  "I-  I  rcatii:;;  "I 


liiiti  i>.  witliMiii  ijniilit.  a  |i.il.'Ht  tarter  in 

i  uliili'  its 


,('1  lis  ill  iiat  ilff,  alt 


aitimi  then'  iiia\    siivjyt 

iiieatis  lit  iiniifi)\  iii'^  ijuiin'^tii-  types.  \i't 

tur  tlu-  r\i'>ti'tU  f  111"  Mtir  IH-e^ftlt   speiics. 


St    till'  \alui'  lit   artttiiial   seli'i  imii  as  a 
it  laiN  tu  aii'iHiiil  lullv 


.11    till-    til 


ix'.  Ill 


-    Iait>;      (1)    \aiur 


Tins  a-isiTtiiiii  is  basi'il 
■lirtiiMi   i-*   liast'il   niioii 


\  ariat  lun^  uln.  ii  it   '  a 


mint   t'siilam.     i 


.')  I'lrt 


.1  tl 


U'sc  \  ana- 


til. 11-  ,  animt  lia\  i'  In  iH  i  it  am 
hill'  I'.  I  aiilMt  liav  i-  ii] 


1-^11  .|i'  use 


to  the  itiili\  iilual  anl. 


rratnl  in  its  r.  ulntinn      ( 


f)  Lit 


I',  aiiiirilin:- 


tn   I  rttalll    a 


su 


irisiilt    s|irrli" 


uthni'itit--  has  imt  I.,  m  i.nssil.h'  mi  tlir  earth  ti.r  a 
lit  time  tu  ;illiiv.  the  i!e\  el-ipmeiit  nl  all  '•\  mir 
hail   these   1  leeu   ile\el<>iie(l   as   slnwh'    as   wiiuhl 


t'tniiTit  leir^lli  lit  time  tu  ;i 


.e  teiiniri 


■  !  li\  the  ai  linn  nt  natural  '-eleetinii 


iransitiiiii.'il    linW-    lelweeii    ■'peei 


.hiih 


(4)  T 


le  Humeri  (US 
lit    neiessitv 


i'\ist  Iki'I  t 


1.'    t 


A  lilu!  t'  .11  I  I  'till'  UP') 
f    th 


ut  as  yraihia!l\-  a-  umiM  lie  reipiire.l 


le  natural  seii  ■  tmti  nl  I  iii 


Itte-t  ,"   are  lint   InUlli 


We  im.st,  therelnre.  Innk  tn  si.nie  inti'riial  lai  tnr  U|inn  wlm 


i-e  i  he  laws  i;n\  eriiitv. 
■lii/e.l    the  itisurtii  ieiu 


t  he  nri:>;lll  nt  ^pei  les. 
his  thenr^'   at 


n 


i  )ar'v\  in  himselt 


a  later  i|a 


te.  an 


atttinpte.l  tn  supl'letnent    it    \vi 


ith   his  tlienrx    nl'  ■■  I'aiv^eiie-i- 


,ut    laiK-'l    tn  I  ..n:n!'ii 
.r'  .1  'lem, 
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rihiite   mu'li   tnwaril   the   eluriilatimi   nt    tnc 
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a>-iivj   nil   trnm   the   time  i 


it    I  )arv.in   we  tiini   the  lea'lin.. 


tin  e:- 


;  I'.iat  I  ivs  sea 


nhiii'-;  tnr  an  in 


leriial  Infi  e  In  explain  the  nri-m 


lit   \aria1iiin. 


T 


Cierman  l.ntanis 


t    \a'.;eli 


the   lirst    tn  at- 


tem 


,1    in   mill   within  the  np^anisiu    it'-elf  a   Infee   wliuii  mi'^lit 
lunt  tnr  the  appearaiue  "I  st  raii-e  eharacters  in  the  nltspriii's'. 

ir'janism  of  a  ienileiu\' 


lie    a-Mime.l    the    I'MSten.e    Alt  hill    1  lu 


ril  |iriiu;ress!nn  nr  jur 


tnwa 


aeiorilanee  w 


iei  t  (levelnimient   aiiil  l.elieNdl  that   in 


so  as  tn  rise  m 


'  h  t  his  teiiileiu  \- nrL;anisnis  are  en 

,  heseah'nf  nature,     lie  faileil.  however,  in  explai 


ntmuallx'  \  a''\tn,L; 


II- 


ini;  tl 


le  oru'i 


n  nf  this  internal  torei'.  so  eo 


ntrihuteij  lit'le  tnwaril 


our 


Letter  umlerst amlin;.;  nf  the  ipu'stion  in\nlvei 


Atinther  thenr\-   IS  ailvaneei 


spieie 


ia\  e  arisen  su 


Mini 


the  thenrx 


tion  o 


I   lix-    Mi\art   to  the  efteet   that 

\-  ami  lint  li\'  slow  •noilitieations  hence 

if  ■■e\tranr(linar\-  hirth-."    An  instan.e  of  the  ajipliea- 

f  tiiis  theor\-  is  fnuinl   in  innneetion  with  an  experiment 


i.tK 


li.i'teil  l.\-  Dr.  C.nilrnn.  o 


f  Nan. '. .  with  Ihitiini  r<i/»/iJ. (Purple 


Tliorii  Aiii.lc),  theseeil   eapsules   of    whii'h   plant    are   norm 


liiV 


red  with  siiines.    Seeds  of  this  plant  were  sown  ami  proihueil 


jilants  anioiii,'  w 


hill 


1  -.vas  loumi  a  pla 


nl   whose  seeil  eal 


sules  were 


Till    t)l  1  AW  A   N  A  I  I  U  \'.  1ST,  " 

siHDoth.  rtu-  >ii'i|>  wi  till-  'At Tf  pri'MT.  I'i  ;in.!  .lu.iiti  sown  with 
the  TV  lit  tliat  al!  till'  [.laiitN  .  u'-ijn;^'  iri.iii  rl.trn  -.IimuiiI  tlic  sami' 
j)t'cullarit\  .      ICa>  ll  >Ui  i  f'-<i''f  .'UN    Ipilll  tlli^  ^ivil  •ilinwr.l  tllf 

suTiu-  <  liar.ii  t<  ri'-tiis  as  loiv^  as  i  lu'  .Ai-iriiiutil  was  i  nii.lii^  ti>l. 
Whfii  tlu'  sill '".til  '  anaiicu  V,  .1-  >  tm-.  ■]  -AUii  I  hi'  uriv;iiia!  lurms 
init'  Inliri'l-  wctr  piMihi' f'l  v.  hi>ii.  m  the  sf.  i.iiil  ■;riifrati>»n. 
rtwiTtfl  tM  I  hf     ■!  i.'.uial  I     I'f. 

Wf  prolialuv  ha^ f  inati\  -m-i  alh"  i  lari' ^]  n  ii^  ai  t  he  pri-riit 
tinu- wiiu'h  ha' I  Im  n  .  umii'I  m  a  like  iiMiititr.  Mr.  art  '■•  ••  ■  i^ 
that  all  spfi  II"-  ari-c  in  this  v.a''.  Ili'  laitiU''!  t'l  Ic  al  .'  to 
rt'inyiii/r  all  inirriial  1-aw  |>rc^iihii^'  .  ,<  <t  i  he  ,r  tii.ii  ■  .1  c  it\  |iar' 
ot  (.■\cr\  iii>li\  i'hial  aii.j  <•!  i'\<t\  nrjatiiMU  a>  a  unit  lli-  tliri,r;.- 
is  a  sun  nl  a  i  Miii|.r"iiiisf  he'  w  1 1  n  c.  i  .iu'  i'  ti  aii'l  ^|"  ■  lal  i Ti  .iti'  'ii. 
While  it  has  man  thinj,'8  in  its  la' it  ati'l  whilr  man'  nl  tin- 
i)liji'(  tiMiiN  ",  lii>  h  ai'iilv  t'l  til.'  tlu'cin-  c>l  natural  si'lrc  til. 11  (](,  nnl 
ai']il\  in  !  his  ra-r.  '  i-l  it  will  n^t  a.  ■  Muiit  tnr  all  "I  the  tai  ts  di 
iiatiiri'.  ail' I  i  an  miiI'>  ln'  rnn^iilirci  tn  ■  ..nstitvi'i-  "lif  "I  t  lu'  p'.s- 
sil'U'  taitnr-^  i;i  '■f.^anir  f\  •  •lutinii. 


WM-\IA\MA\      lllliiK\,     'lU     \!  .i-'.A';WI\!»\l. 

hi  Iss^;,  W'l  i-niallll,  a  (nrillall  Xal  llVa';!-' .  ntlilcrl  > "  'k  In 
.show  how  a' i|uirr.I  iharaitt-rs  lann^t  ]•<■  iran-nMt  ti'l  aii'l  liow 
jifniiaiunt  \ariation^  i  an  oriyinati'.  i!''  ■  ut'iiu'l  the  <li."tlo|j- 
nuiit  ot  the  imli- i.lual  iVoiii  tin  -iii-li-  .i-ll.  tlu'  t'.nilizi'i!  i.'^^, 
>l|..wiii'4  how  <  h.'  <  .  11  I  ii  villi's  an^l  hov.  .  -,  l.ili-  thi.-c  ,  .Us  ',\  liiili  .un 

to  l.niM  u|   1  h'-  ■iilirri'tit  pavt^  "t'  t  h<'  ''•.<]'.  1  nir  'lillrnti'  iati'il. 

otht'V  ri'U-.  tl.i'  iTpro.hii  ti',  (•  ']■  '.M'rtu  .'fli-,  ri'tnaiii  i.iislaiit. 
Contiiuiin'-;  In-  a' I  riiiiiti'il  to  ^h^w  that  t  hi'  pr>  pi  rt\'  of  hciii'^  'ihU- 
to  tr.m^niit  .Ir'Mihr  i.'harart.'r>  t"  ilu-  i  ■l'ls|ii'ii!'^  is  iit.Tuliar  only 
lo  tht'  ijirni  .ill,  luiur  lurnianrn!  ariatiotis  nnisi  I'tiianatf 
troin  tiii>  It'll.  Siiii  r  I'liv  tronnu'iii  .an  (.'llf.  i  the  l.mK'  oi-  soma 
I'lll-  an.'  ti.it  tlu'  'jirni  rrll,  ii  is  .  Uar.  .a n  r.lin'.'  to  Wcisni.'inn 
tiiat  a.i|niri'il  iharaitiTs  lanin.t  '  c  i 'Li'iViaiK'nt  1-  iran-mn  ti  il. 
At  tilt'  same  tinir  it  is  rcasonalilr  t..  lulir-  (,•  that  ihc  tciii)..  .rary 
"  tattt'nin'4  "  or  "  ^tar\  iii'j  "  of  t  hr  'jmn  .  ri!  .hi'  to  t  he  ta'-  oraMc 
(>r  nnl'a'i  oraMi'  (.-lu  iroiinu  nt  oi  tlif  iiiili'viilual  whi,  h  Liar--  it 
woiilil  1.1'  iiotii'i'al'k'  ior  oiii'  or  two  v'i'n(Tation'>  as  iinlct'il  '-iinis 
to  lit'  the  ra^i', 

Cialtoii  ..I  his  tio.  .k  mi  "  Natural  Inlu'ritan-i' "  ilispara'-'c-  the 
iik'a  that  pro-ri'S-ioii  ran  takr  pi  art'  ..nl;.'  !>>  lln'  ai  .unmlation  .jI 
ininutc  xariatioiis,  an.l  charai  t  rri/.i'-  -n.'h  an  inirnni-f  ;ts  talla- 
ciou,s. 

Bat  (.'Son,  in  hi>    '  .Mati'rial  ti  .r  the  .>tu.l"  .  if  Variat  ion  "  ri'ftTS 
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i,y  t'lir  i..,p..ru,n,v  ..I  .!.,>. .n-.im.-J- ■•M-i:,t...... 


THK 


MUT  \  '  1"N    THKKkY 


nth  the 


,       ^'"r  ;  r  ^"'  :  "  t^M,  cc    .an"n-.  ti:.c,  n  is  .,,,.ar.nt  that 
throru-shfhll..;  !>iolo.,,>t       '>^>-  .     ,      iiHeottUutiKiinv^ 

th.  cihcary   n.   natural   >elc.  u.a  -a     a   t^  ^_^^^^^ 

vanatu.nsn.ppajmn^;--'         -   -^^   has  been   a  .ra.lual 
ten,hmy  m  u-arl  the  !  '  t  ^  'a,.        .  ,  ;„  ^,,i„  ,o„. 

n,,n.n.  '»-''^?";'i;;;'-;;;^;,,:':/;^HJ:.fAn.stc.r,ian.,.hich 

^v.,vk  with  that  ..t   ^;'';'^;;:-,;"^n;,\   ,.'  t  Mcndd  rospeetin^ 
hercditvmanenttreh       ^     .ht  u    a  ^^^^   ^^^^^^^^.^ 

the  transnussmn  (-t   ^hara.tu      ■■ '  ^  ■         ,•'      „^,,i  ,„„,-.     Suftice 

line  nf  investiuati..n.  <.t  the  ta.  t..rs  m  evoluttun. 

^.  ^^  ■     •   ;  1.  .    1<  th-.t    Mian'-  and   animals  are  made  up  of 

ehemistrv.     '  ransiti-mal  t.  .ni.- ■!. .  nnt     M.i  ^hetheorv    of 

themselves,   \Nhieh    as-umi.ti<>n   -(.e>   to   >ui>p<irt   ii  e  ■ 

V        .nt   r.ther  than  tha'    nf  transmutu.n  as  api-he^l    ->    Uarum 

.umher  ahout  -:---,;;,;-,     ^I'-^^Ji-^;::^'^;;;!::  moreover. 

^'""'  'u::w"   n^;         '  '    -    '  -^  ^'■--  -  --^--''"^  .enerat-on. 
r,.-.e.l  to  I.e.  on  ta  ,         .lomestieation  mav  aeeoum 

•llK.  or.-urrenee  ot  tlu-.  to  ni    "  ■         j  ;„  „.,.,nve. 

ilienumerou-      eknie'itarx   M'^h^     uia. 

.,.,,^,  ,,,,.„,,  ,a  I,eVru-  1-  not   new.      We  have  noticed  how 
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carlv  jicrKKl.     in  !>'>■+  ^  „,,,i.,-,1(m1  tho  llRM^rv  that  new 

llKor.c     »;.>  >lR   I.    t  1'"     ,^.ri„.",l,„.rv   is   i,liw,.al.v    wul, 

mt'tttarv  tn  it.  , 

the  fuUowini;  conclusions.  \iz.. 


(1)  That  no  twi 

(2)  That  wliilf 


phuits  arc  u.KactK'  ahkc. 
■like  hcyets  like-  in  the  main  yet  there  is 
a  constant  and  ^omnnud  variation  ,o,n,  on  within  the  s.ecics. 
(n  That  son.e  of  these  variations  are  tluctuatm,  and  un- 
st.l/elhile  others  are  discontinuous  and  .letennmate, 

a)  That  artificial  selection  of  .lesiraMe  tluetuatin-  vana- 

•       '  ^        ;!i.    t he  standard  above  the  average  ot  the  race  at 

;r.';;SuS;  tt  hlnSations  of  tms  method  of  selection  are 

recognized.  •,;,,- 

r.)  That  the  artiticial  selection  of  discomimious  variation^ 
n^av^isult  in  the  .levelo,,ement  of  superior  new  strains. 

■  rh^  That  a  combination  of  desirable  characters  thr<Aigh 
hybrSi.ium  mav  result  in  the  creation  ot  hybrids  possessed  ot 
special  merit. 

With  these  conclusions  in  mind  it  is  a  comparativelv  simpU; 
„.att^ll;  :iaw  up  a  plan  ^vl-eby  m=m  mav  svst^na  ica^  >^ 
seientitieally  utilize  the  torces  ot  '"  .^"^^  ;*'  '  ^.^V.^^ed  to  call 
The  systematic  selection  o  -l-,;^.;;';^;^','^  preventing 
thutuatin;.'  variations  in  held  '"'1^  ;  '_'^  Ti  idea  of  actuallv 
deterioration  is  a  verv  ancient  practise.  11k  lua  '  '  ^. 
in  rovii  u>,r  crops  ,s.  l."-;vcr,  of  -™.;;;™<'-  ,;,   :,        :';  ?e 


i 
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of  sH-ht  favorable  variations.  hciKO,  %ve  have  "The  German 
svslen'  of  plant  improvement."  We  haxe  a  concrete  example 
Jf^te  i,;:pn'ven.ent  that  mav  he  etTected  '-v  th^  sv^em  m^ 
f'inums  Schlanstedt  rve  originated  or  developed  1a  Rimpau. 
VT'sU^n  is  practise,!  largely  m  Canacla  at  the  present  tm.e  by 
incmb'ers  of  the  Canadian  See.l  Growers   Association. 

1  e  C.juieur   an  Kn^dishman  who  w..rked  durin-  the  bei,dn- 

nin.'  uf  t  heToth  centurv  is  said  to  1  .e  the  tirst  to  appy  the  principle 

o   stlcc  i  n  to   he  imT.r•o^•ement  of  cereals  by  selecting'  elementary 

.;i  lorn  \he  ,ro.^n,  crop.     One  ui  his  '"I^^-^Jj^^  ^  f^j^ 

s  the  Ik'Ucvuc  de  Talavcra  wheat  which  .,n;.^.nated  trom  a  single 

nam  Sted  from   the  regular  lield.     '^^-]  -^l^^'^l,^ 

mutation  as  it  continues  to  breed  true  and  to  .ho^^  xcr>   shjit 

deviation. 

P-Urick   Sherriff,   another   H n-lishman.   workup   about   the 
,.id.Je  o?  the    ,'nh  century   produced   the   Mun^-;;;"  s  -hea 
after  making  manv  attempts  to  ,.,late  ^^V^^';'    :]:^^J^ 
wheat  is  still  said  to  be  popular  in  certain  part^  ot  (.real  Britain. 

In  is^7  F  T.  llallett.  of  Uri-hton,  Kni^laml  be-an  a  line 
of  w  '  I  Urn  another  pnint  of  view.  He  believed  that  each  pUmt 
had  one  be-^t  head  and  that  each  head  had  one  best  kernel,  liv 
;i  n  ^e  eated  selections  tly-ou^di  several  .generations  the  vie  d 
was  materiallv  increased  when  suddenl.v  the  maximmn  seemed  to 
be  reached  and  further  improvement  ceased. 

Duriiv  the  last  20  Ncars  Dr.  Xilssun.  of  Sval-f,  SNveden    has 

l,een^"^d  in  the  breeding  and  impro^■il^  o.  -reals  ami  has 

ecuredM.me  remarkable  results.     At  hrst  Nilsson  P^^^^^   ;-'    ^^e 

election  nf  such  apparent  Huc-tuatin,  variations  -  ^d-  -     m 

tiK.  field  sown  in  the  ordinarv  way.     He  found,  ho  sever    Uiat 

^  l,v   this   method    were  not    verv    sat.stactorv.   so  he 


hi^- 


results 


,1,.„,„,,1    his    svstem    and    adopted    the    plan    of    selectin-    and 
"opiatiti,  individual  phmts  and.  bv  .  process  o,  ehmma    o 

II.       .       .  .  ...1  :    1 -.,   .,><^ct    /1....;ir:ihlf'         Mils   S\Mtiu 

;ome  of  the 
and  at  the 


tinallv  isolatin-  those  which  were  most  .lesirable 
enabled   him   tc   discover  and   take   advantage  ot 
mutations  which  might   appear  from   time  to  time 


the 


same  time  to  .hoose  a  pure,  superior  ^^-'^'^}'''y  'l^,^^,^^, 
foundation  for  a  better  strain,  beheving  ^'V!!' r?,       at        c  11 
that  our  or.linary  strains  are  composed  ot  vshat  the  latter 
•'  a  motley  mixture  of  types." 

This  idea  seems  to  have  taken  root  in  the  minds. >f  the  major^ 
itv   of  our  scientihc   breeders  of  to-day  who  rcvogmze,  m   .he 
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various  methods  ihev  have  adopted,  tlie  underlying  pnnciples 
which  have  been  so  aMv  demonstrated  by  these  men.  At  the 
same  time  there  is  tmdoul-tedlv  a  very  practical  advantage  m 
following  the  simpler  practice  of  selecting  fluctuating  variations, 
a  praitice  which  the  ordinar\-  fanner  can  easily  follow  on  his  own 
farm. 

THE    CA.VAUIAN    SEED    CROWEKS'    ASSOCIATION'    ANU     ITS  WOKK. 

Realizing  the  groat  national  imjiortance  of  the  use  of 
"  better-!  ired"  seed  on  the  farms  of  Canada  as  a  whole,  and 
recognizing  the  fact  that  much  might  and  should  be  done  by  way 
of  producing  such  sce<l  un  the  in<li\i'lual  farms  throughout  the 
countrv.  the  i^romotcrs  of  this  work,  notably  Dr.  Jas.  \V.  Robert- 
son, t'^ok  rcrtain  stcj-^  whkh  led  up  to  the  organization  of  the 
Canadian  Seed  (irowers'  Association  as  a  means  of  encouraging 
its  ad\anri'iiicnt. 

The  b::Mc  imnciple  upon  which  the  work  of  the  A^sciciation 
is  founded  i>  that  the  artilicial  selection  of  the  best  seed  tVom  the 
best  plants  \ear  after  vear  whhout  interrujition  is  likely  to 
result  in  a  detinite  imi'iroxement  within  the  ordinary  strain, 
ahhough  the  limitations  of  this  method  of  selection  as  a  means 
of  im]iro\cment  are  rci-ognized. 

As  to  the  exa>t  curse  wliich  is  followe<l  b_\-  each  mcnibc-  of 
the  Association  who  desires  to  improve  any  one  or  niorc  ot  his 
cro];s  through  gixing  sjiecial  attention  to  the  matter  of  ■■  1  .reeding" 
in  his  seed  this  in  brief  i-  as  follows:  The  grower  iirsi  decides 
upon  the  varietv  wliich  is  likely  to  .Jo  best  on  his  farm.  This  is 
done  by  testing  two  or  three  leailing  varieties  in  j-lots  under 
similar  "conditions  for  the  first  year.  The  next  step  is  to  prepare 
a  special  area  of  land  of  about  one-cpiarter  acre  in  size  and  to  sow 
thereon  a  good  clean  sample  of  seed  of  the  chosen  variety.  \^  hen 
the  cro])  on  this  ])lot  becomes  thoroughly  ripe  the  grower  goes 
through  the  plot  with  a  basket  or  .sack,  picking  here  a  hea  1  an<l 
there  a  head,  his  choice  beinu'  based  upon  the  vigor  and  general 
type,  first  of  the  mother  jilant  and  secondly  of  the  head  whuh  it 
bears.  Enough  seed  is  secured  by  the  selection  of  these  si.ecially 
desirable  liea.ls  each  vear  to  gi\-e  a  sufficient  (luantity  of  seed 
to  sow  another  jilot  the  following  year  while  the  remainder  of  the 
plot  is  harvested  in  the  usual  way  and  the  seed  used  ♦or  the  mam 

crop.  ... 

The  above  practise  is,  in  essence,  the  selecting  ol  tlu.iuatmg 
variations  which,  if  continued,  results  in  raising  the  ■■mean"  of 
the  onhnarv  strain  to  a  higher  jilain.  Some  authorities  such  as 
Johannsen.' Pearson  and  DcVries  contend  that  the  .selecting  of 
fluctuating  characters  can  do  little  bv  way  of  improving  the  race. 
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Thev  aamit,  in  part  at  least,  that  the  average  or   -mean-  of  the 
ra  e  cr  strain  mav  l.e  raised  hv  this  means,  hut  c  aim  that  once 
Xtion  ceases  the  erst-while  improved  stram  -''iTftur"    °jts 
onviinal  condition.    Of  this  contention  Plate  says.       This  theory 
isKsed  on  forms  which  h...  been  Inglily  .nodihed  wUlnn  a  few 
vears   so  that  there  has  not  l-een  a  suthcient  time  to  mo.ht>  the 
oriina    hereditarv  ten.lency   established  by  centuries.      Many 
?act^  indicate  that  the  imensit.v  of  here.lity   depc^nds   u..on   the 
number  of  generations  during  which  selection  has  been  practised^ 
Lon '    nheHted  characters  are  dithcult  to  era.hcate;  recent  ones 
easv      Manx-  graduallv  selected  races  of  -loves  are  now  almost 
entirelv  constam.     A' race  .levelope.l  artihciallv  by  .slow,  per- 
Sem-seleS.n  for  a  great  number  of  >-ears  would  fj--  t'-; --^ 
relative  tixitv  of  tvpes  as  do  our  natural  species,       The  results 
reauied  thus  far  bv  the  Association  thr.mgh  this  method  of 
selection    tronglv  show  that  a  <lefimte  improvement  has  been 
macle    n  the  original  strain.     This  improvement  has  taken  the 
Zrm  of  increased  xields.  better  qualit>-,  greater  uniformitv  and 
nuritv  "reater  vigor  an.l  greater  ability  to  resi.st  disease.    Though 
Ft  m  V  l.c'necessarv  to  continue  the  selection  from  year  to  vear 
in  order  to  maintain  the  standanl  >et  sucli  seems  tobejustihed 
bv  the  results  accruing  therefrom. 

In  the  past  certain  specialh'  progressive  and  observant 
g  owers  have  found  heads  of  grain  in  their  helds  which  were  so 
distinctlv  different  from  any  others  tliat.thev  kept  them  separa  e 
and  sowed  the  seed  secured  therefrom  in  their  gar.ien  with  the 
Result  that  in  manv  cases  new  varieties  have  been  developed^ 
Tl-  se  strange  plants  were  undoubtedly  mutations.  As  examples 
of  these  we  have  the  Dawson's  Gol.len  Chaff  wheat.  Gold  horpe 
barlev  and  manv  other  well  known  varieties.  This  is  a  line  of 
work  which  should  be  encouraged  as  much  as  possible. 

Other  members  of  the  Association  have  found  time  to  follow 
the  more  complicated  svstem  of  selecting  and  propaga  mg 
ndivXal  plant,  ■..■parately.  and  by  a  process  of  ehmination 
finallv  isolatiiu  r.  so-called  "  elementary  types.  This  after 
Sod  which'  1.  ..,ed  on  the  DeVriesian  theory  is  probably 
the  quickest  and  safest  to  follow,  but  on  accoum  of  the  amoum 
of  careful  work  and  detail  which  is  involve,!  it  is  not  a  system 
which  the  Association  is  strongly  recommending  at  present  tor 
the  average  farmer  in  the  improvement  of  his  smaller  grain  c-rops. 
Iri  the  case  of  corn  and  potatoes,  however,  this  method  is  being 
followed  with  most  gratifying  success. 

This  article  is  .lesigned  to  correlate  the  practical  and  the 
.scientific  side  of  plant  improvement.     Once  the  creation  and 
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develojjnu-nt  oi  tcnns  uf  plant  life  Vieiomt'  associated  with  recog- 
nized laws  an<l  ]irinci]i!es,  the  prosaic  element  quickly  disappears 
and  we  regard  these  things  in  an  entirely  new  light.  Then  it  is 
that  real  jirogress  is  possible.  The  associating  of  natural  law 
with  the  e\ery-ilay  in<lu^try  of  crop  raising  is  the  primary  aim 
of  the  Canadian  Seed  Growers'  Association. 


